To determine the efficacy and safety of 2 inexpensive and easily deliverable antiretroviral (ARV) regimens for the prevention of mother-to-child transmission (MTCT) of human immunodeficiency virus (HIV) type 1 during labor and delivery, HIV-infected pregnant women were screened at 11 maternity health institutions in South Africa and were enrolled in an open-label short course ARV regimen of either nevirapine (Nvp) or multiple-dose zidovudine and lamivudine (Zdv/3TC). The overall estimated HIV-1 infection rates in 1307 infants by 8 weeks were 12.3% (95% confidence interval [CI], 9.7-15.0) for Nvp and 9.3% (95% CI, 7.0-11.6) for Zdv/3TC ( ). Excluding infections detected within 72 h (intrauterine), new HIV-1 infections were P p .11 detected in 5.7% (95% CI, 3.7-7.8) and 3.6% (95% CI, 2.0-5.3) of infants in the Nvp and Zdv/3TC groups, respectively, in the 8 weeks after birth. There were no drug-related maternal or pediatric serious adverse events. Common complications were obstetrical for mothers (Nvp group, 24.3%; Zdv/3TC group, 26.3%) and respiratory for infants (Nvp group, 16.1%; Zdv/3TC group, 17.0%). This study further confirms the efficacy and safety of short-course ARV regimens in reducing MTCT rates in developing countries.
In 1994, a long and complex regimen of zidovudine (Zdv) was reported to reduce mother-to-child transmission (MTCT) of human immunodeficiency virus (HIV) type 1 by 67% [1] in a non-breast-feeding pop-Most MTCT occurs during labor and delivery (intrapartum) and after delivery (postpartum) through breast-feeding [8] [9] [10] [11] . Short-course ARV regimens during the last 4 weeks of pregnancy have resulted in MTCT rates being reduced by half in non-breast-feeding populations [3, 7] . However, similar multiple-dose ARV regimens studied in breast-feeding populations report lower efficacy rates due to breast-feeding transmission [5, 6] . The Perinatal Transmission (PETRA) study compared different courses of Zdv and lamivudine (3TC) in breast-and formula-fed populations in Africa [6] ; a significant reduction in MTCT in the intrapartum/postpartum Zdv/3TC group of the PETRA study was observed at 3 months, but efficacy was lost by 18 months, which was attributed to breast-feeding transmission.
In contrast, the HIVNET 012 model, in which a single dose of nevirapine (Nvp) administered to the mother during labor and to the infant 24 h later, has demonstrated sustained efficacy for 12 months in breast-fed infants [4, 12] . The aim of our study was to compare an Nvp course similar to that used in HIVNET 012, to the intrapartum/7-day postpartum Zdv/3TC PETRA regimen (PETRA B). In an attempt to provide added protection against early breast-feeding transmission, we included in the Nvp group an additional maternal dose between 24 and 72 h after delivery. These simpler regimens may become the treatment of choice for many resource-poor settings, where an integration of antenatal HIV-1 counseling and testing programs into existing antenatal care services presents as the primary hurdle in pilot programs. Both regimens are also practical options for 110% of African women who first register at an antenatal clinic after 36 weeks of gestation or who present to maternity health care settings for the first time in early labor, thus precluding commencement of ARV regimens at 36 weeks [11, 13] .
SUBJECTS AND METHODS

Subjects.
Eleven public hospitals in South Africa participated in this study between May 1999 and February 2000. Pregnant women aged 116 years who were confirmed to be HIV-1 antibody positive (ELISA Abbott HIV-1/2 III), ARV naive for 112 months, and at 138 weeks gestation (or 135 weeks and in labor) were enrolled prenatally or in latent labor. Elective cesarean section has been shown to independently reduce the risk of intrapartum transmission of HIV-1 [14] . Therefore, women who had a planned cesarean section (elective cesarean section) or who presented with life-threatening complications were excluded from the study.
Study end points. Our objective was to compare and confirm the efficacy and safety of 2 short-course ARV regimens for the prevention of intrapartum and early postpartum HIV-1 MTCT. The primary end points for this study were intrapartum and early postpartum HIV-1 transmission and drug safety. Perinatal HIV-1 infections were documented by the detection of HIV-1 nucleic acids in peripheral blood samples obtained from infants between birth and 8 weeks. Secondary end points addressed the timing of transmission up to 8 weeks (intrauterine, intrapartum, or early postpartum up to 4 weeks during breast-feeding and early postpartum during breast-feeding between 4 and 8 weeks) and HIV-1-free survival rates up to 8 weeks of age [15] . The relationship between HIV-1 infection and putative risk factors for transmission was examined.
Trial design. This study was a multicentered, randomized, open-label controlled trial. Laboratory investigations for the mother and infant were scheduled within 12 h of treatment and at birth, week 4, and weeks 6-8, which included CD4 cell counts and virological assessments to confirm infant HIV-1 infection status and to determine risk factors for transmission. Positive HIV-1 results at the last visit (6-8 weeks) were verified by an additional test at 8-12 weeks. Adverse events for mothers and infants were recorded between the time of enrollment and 12 weeks postpartum. These events were either clinical diagnoses or laboratory abnormalities, or both. Laboratory monitoring included a complete blood-cell count and measurement of hemoglobin, leukocytes, lymphocytes, thrombocytes, creatinine, and liver enzyme levels for both mother and infant at birth, as well as a complete blood-cell count and measurement of hemoglobin, leukocyte, lymphocyte, and thrombocyte levels at 4 weeks for the mother and infant. Grade 3 adverse events were reported within 24 h as serious adverse events to the data management center at Boehringer Ingelheim (Ridgefield, CT and Randburg, South Africa). Interim reports of such adverse events also were communicated to the South African Medicines Control Council (Pretoria, South Africa) and the institutional regulatory boards. There was active monitoring of deaths until 8 weeks and passively until 12 weeks. All deaths that occurred during 8-12 weeks postpartum were analyzed.
Determination of infant HIV-1 infection status. All laboratory testing was done at a central laboratory in South Africa (Barc Pathology, Johannesburg) certified both by regional and international quality assurance programs. Blood samples were transported from all study sites to the laboratory within 72 h of collection. Whole-blood samples for HIV-1 RNA and DNA polymerase chain reaction (PCR) analysis (infants) and HIV-1 RNA PCR analysis (mothers) were collected and centrifuged within 6 h of collection, to separate cells from plasma. Plasma specimens then were stored at 2ЊC-8ЊC and shipped in cool boxes to the central lab for testing. Specimens were tested within 48 h of receipt by the virology laboratory or were held at Ϫ20ЊC until tested. After completion of testing, aliquots of plasma specimens were stored at Ϫ70ЊC. Results were available to all investigators within a week of testing. Several reports comparing the sensitivity of both DNA and RNA PCR analyses at birth have suggested that HIV-1 RNA assays may be more sensitive for diagnosis of infant HIV-1 infection than DNA PCR in the presence of ARV therapy [16, 17] . For this reason, both DNA and RNA PCR tests (Roche HIV-1 Diagnostic Systems) were performed on infant samples at birth, but only DNA PCR tests were performed at all subsequent visits. During the initial stage of the study, the Food and Drug Administration-licensed version 1.0 of the Amplicor DNA and RNA PCR assays were used. After the introduction of the Amplicor version 1.5 with reportedly increased sensitivities (99.1% vs. 97%) for most viral subtypes, all subsequent samples were tested using this version [18] . In addition, all previous samples that tested negative before confirmation of a positive sample, were retested with the new version. When results were discordant both at birth and between visits, specimens were reassayed using both the version 1.0 and version 1.5 assays to ensure maximum sensitivity to circulating HIV-1 strains. An independent virology committee, blinded to treatment, reviewed the results. The committee set up criteria such that, if any assay was positive and a later sample was positive, then the earlier positive result was considered to be evidence for infection at the earlier time point.
Definition of infant HIV-1 infection. Infection was defined as any blood sample testing positive by any assay (DNA/ RNA; Amplicor DNA 1.0/Amplicor DNA1.5) and confirmed by a positive result on a later blood sample. The earliest blood sample that tested positive was used for the timing of infection. Infants who tested positive for HIV-1 within 72 h of birth were considered to be infected during the intrauterine period [16] . Infants who tested negative after DNA and RNA PCR tests within 72 h of birth and subsequently tested positive at 4 weeks were considered to be infected during the intrapartum or early postpartum/breast-feeding period. Studies on mucosal infection in the infant monkey model suggest that intrapartum infection does not result in detectable plasma viral RNA within 72 h but is only detectable in the bloodstream only after 5-7 days [19] . Furthermore, because of potential transmission during the early (first 4 weeks) breast-feeding period, it was not possible to differentiate between intrapartum and early postpartum infections. Infants who tested negative within 72 h of birth, negative at 4 weeks, and subsequently positive at 6-8 weeks, were considered as being infected only during the early postpartum/breast-feeding period. Infants with 1 positive PCR test, followed by loss to follow-up, had a second aliquot of the positive specimen tested for confirmation. The independent virology committee, blinded to treatment assignment, reviewed all infants with у1 positive test result. The virology review committee determined the infection status and onset date on the basis of the standard algorithm noted above. Results judged to be indeterminate were excluded from analyses.
Sample size. Sample size was based on an anticipated infection rate for untreated infants of 7% intrauterine and 18% intrapartum/early postpartum [8] . The intrapartum/postpartum treatment was expected to be at least 50% effective, reducing the intrapartum/early postpartum infection rate to 9%. The trial had 80% power to demonstrate the difference between treatments that were 50% and 75% effective. Thus, the trial was planned to have 80% power for comparing treatments with intrapartum/early postpartum infection rates of 9% and 4.5%. It was not designed to demonstrate equivalence with a predefined bound on clinically meaningful differences. The target was a total of 974 evaluable infants, with "evaluable" defined as "not infected intrauterine" and "not lost to follow-up" after discharge from the hospital. The target enrollment was determined on the basis of preliminary information about the rate of loss to follow-up.
Randomization, treatment, and evaluation. Women were randomized to treatment when presenting in early or latent labor by use of computer generated scratch-card sheets. The randomization code was unknown to investigator and mother, until the mother was prepared to begin treatment. The random assignment code was generated in blocks of 4, with a 2:2 ratio for Nvp and Zdv/3TC. The Nvp regimen was 200 mg of Nvp administered orally in labor plus an additional dose 48 h later if still in labor, followed by 200 mg 24-48 h postpartum. Infants were given 6 mg of Nvp oral suspension (10 mg/mL) 24-48 h after delivery. Infants born within 2 h of the maternal labor dose received an additional 6-mg dose within 6 h after delivery.
The Zdv/3TC regimen was a loading dose of 600 mg of Zdv and 150 mg of 3TC administered orally, followed by 300 mg of Zdv every 3 h and 150 mg of 3TC every 12 h until delivery. Mothers continued on a twice-daily dose of Zdv (300 mg) and 3TC (150 mg) for 1 week after delivery. Infants who weighed 12 kg commenced therapy for at least 12 h after birth and continued for 1 week with twice-daily doses of Zdv syrup (12 mg) and 3TC oral solution (6 mg). Infants who weighed !2 kg received Zdv (4 mg/kg) and 3TC (2 mg/kg). Infants born within 2 h of the first maternal dose started their treatment within 6 h after delivery.
Treatment compliance. All study drugs, with the exception of the 1-week postpartum regimen of Zdv/3TC, were administered by research nurses in the various hospitals and were recorded in treatment logs. Compliance with the 1-week postpartum Zdv/3TC regimen was assessed by interview with patients and by estimated measurement of remaining volumes of drugs that were returned.
Trial monitoring and preliminary analysis. A preliminary analysis of efficacy and safety was reviewed by an independent Data and Safety Monitoring Board (DSMB). Interruption of the trial would have been guided by safety of the drugs. No serious adverse events related to either drug were reported during the trial, and the study was completed without an inter- ruption. The DSMB also evaluated the validity and reliability of the assumptions documenting intrauterine infections.
Infant feeding advice. Women were advised on the risks and benefits of different infant feeding practices. Of particular importance, women who chose to breast-feed were advised to exclusively breast-feed and also were informed of the dangers of mixed feeding [20, 21, 22] . Interviews with the women on infant feeding methods were conducted at each clinic visit. The feeding questions were asked in terms of whether the infant was receiving breast milk, formula, or a mixture of breast milk and formula. Women who chose to breast-feed were further questioned with regard to the inclusion of other liquids or solids given to the infant during the breast-feeding period. Infant formula was offered for free or at a low cost, depending on site-specific policies.
Statistical analysis. The primary analysis examined infant infections that were documented 172 h after birth and before 8 weeks of age (intrapartum/early postpartum infections). Infants with documented infections before 72 h (38 in the Zdv/ 3TC group and 45 in the Nvp group) or those lost to followup before the 4-week visit (143 in the Zdv/3TC group and 149 in the Nvp group) were excluded from the primary analysis. In the estimation of treatment-specific infection rates, KaplanMeier analysis was applied to adjust for loss to follow-up between the 4-and 6-8-weeks visits by the alignment of per visit time windows. Logistic regression models were used to analyze infection risk factors for each time interval: intrauterine (first 72 h of birth), intrapartum or early postpartum (day 3 to week 4), and early postpartum (weeks 4-8). Analysis strategy included univariate models for each factor, bivariate models for each factor with treatment (Zdv/3TC vs. Nvp), and multivariate models including all factors. Factors that were found to have no effect on transmission were eliminated after evaluation of univariate and bivariate models. Putative risk factors included breast-feeding, maternal CD4 cell count, and maternal HIV-1 RNA level at baseline within 12 h of treatment and delivery, emergency cesarean section, timing of intrapartum maternal dosing, prolonged rupture of membrane, and duration of labor. Cox regression techniques also were applied to adjust for the putative risk factors identified above, but differences in risk between time intervals made by visit analyses were more insightful. Although proportionality was observed for treatment through time, breast-feeding and other risk factors did not meet proportionality assumptions.
Other analyses included infant mortality, HIV-1 infectionfree survival, and all HIV-1 infections documented through 8 weeks, using the same methods as for the primary analysis. For infant mortality and HIV-1 infection-free survival, Cox regression models were the basis of risk ratios, with infants censored at their last follow-up visit. Analyses used all available data pertaining to the question addressed, without imputing missing values, and implicitly assuming noninformative censoring. Statistical analyses were performed using SAS version 6.12 (SAS Institute), and all tests and confidence intervals (CIs) were considered to be significant at (2-sided). P р .05
RESULTS
Between May 1999 and February 2000, 1331 infants (including 14 pairs of twins) were born to 1317 women who were receiving treatment in the study. Of these infants, 663 were born to mothers randomized to receive Nvp, 666 were born to mothers randomized to receive Zdv/3TC, and 2 were stillbirths born to women randomized to receive Zdv/3TC. Follow-up of infants up to 8 weeks was completed by June 2000. In the primary analysis of efficacy, a pair of twins was regarded as a single infant unit and infected if either infant was infected. The flow of participants through the trial is described in figure 1.
Maternal characteristics. As shown in table 1, women in both treatment groups were comparable, with the exception of . Women in the Nvp and Zdv/3TC groups had similar labor and delivery characteristics; the median duration of labor was 10.3 and 10.5 h, respectively, and the rate of emergency cesarean section deliveries was 27.8% and 31.4%, respectively. The frequency of emergency cesarean section delivery varied from 0% (0/7) to 53% (9/17) across hospital centres. The 3 largest centres had rates of 43% (149/343), 31% (108/350), and 15% (42/282). These variations in frequency may not affect the applicability of the results to other African populations, since emergency cesarean section delivery is not known to be protective [14] ; thus, the efficacy of the regimens may be the same. None of the women had an elective cesarean section, and, because of logistical constraints, increased morbidity, and cultural aspects of vaginal delivery, an analysis of the protective effect of this procedure in this population may not be feasible. In the Nvp and Zdv/3TC groups, 27.9% and 26.6% of women gave birth within 2 h of of infant human immunodeficiency virus type 1 (HIV-1) infections by 4 weeks and from 4 The median number of doses before delivery in the Nvp and Zdv/3TC groups were 1 and 2, respectively, with 265 (40%) receiving only 1 dose in the Zdv/3TC group. Infant feeding patterns. Infant feeding patterns in both treatment groups were similar. After delivery, 278 (41.9%) and 282 (42.3%) infants in the Nvp and Zdv/3TC groups, respectively, were breast-fed. Less than 4% were reported to be fed by both breast-milk and formula. The remaining 55.7% and 54.8% of infants in the Nvp and Zdv/3TC groups, respectively, were only given formula. Breast-fed infants had a crude mortality rate of 3.5% (21/601), and formula-fed infants had a rate of 2.3% (16/691).
Primary end points. A total of 1307 infants (includes twins as pairs, as described above) were included in efficacy analysis. Intrauterine infections were observed in 38 (5.9%) Zdv/3TC-treated infants and 45 (7.0%) Nvp-treated infants. Excluding intrauterine HIV-1 infections, 3.6% (95% CI, 2.0-5.3) and 5.7% (95% CI, 3.7-7.8) of the infants were estimated to be infected between birth and at 6-8 weeks of age in the Zdv/3TC and Nvp groups, respectively (table 2). These infections are considered to be the events that treatment was intended to prevent. There was no significant difference in the incidence of intrapartum and early postpartum transmission ( , log-rank P p .11 test) between treatment groups.
There was no significant difference in the frequency of maternal adverse events, serious adverse events, or deaths between the treatment groups. The most common maternal adverse events through 28 days after delivery were related to obstetrical procedures (24.3% in Nvp group; 26.3% in Zdv/3TC group; ; table 3). There were no adverse hematological or he-P p .40 patic adverse events reported for either treatment group.
Common adverse events reported through 28 days of life were similar in both treatment groups, of which most were respiratory system disorders (table 3). The rates of serious adverse events (clinical or laboratory abnormalities) were similar in the 2 treatment groups: 9.0% (Nvp) and 10.4% (Zdv/3TC). The most frequent serious adverse events were respiratory system disorders (Nvp, 4.1%; Zdv/3TC, 4.2%; including asphyxia, respiratory distress syndrome, aspiration, and dyspnea) and infections (Nvp, 2.6%; Zdv/3TC, 3.2%). There were 15 infant deaths (1.2% of all infants and 38% of documented deaths) within 4 weeks of age. Infant mortality was 3.1% for those who were delivered vaginally and 2.8% for those who were delivered via cesarean section. HIV-1 infection was the primary factor associated with infant mortality. Infants whose mothers had higher CD4 cell counts at baseline had decreased risk of death independent of HIV-1 infection (table 4) .
Secondary end points. Estimated infection rates (KaplanMeier) through 8 weeks were 12.3% (95% CI, 9.7-15.0) in the Nvp group and 9.3% (95% CI, 7.0-11.6) in the Zdv/3TC group (  ; table 2 ). HIV-1-free survival rates for the Nvp and P p .11 Zdv/3TC groups at 8 weeks were estimated to be 85.9% (95% CI, 82.9-88.9) and 87.5% (95% CI, 84.7-90.3), respectively (figure 2). The estimated difference in HIV-1-free survival rates was 1.6% (95% CI, 2.5-5.7). Infant mortality was strongly associated with HIV-1 infection (table 4) , with multivariate Cox model risk ratio 65.9 (95% CI, 8.3-526.5;
). Maternal P ! .001 CD4 cell count was an independent risk factor, with risk increasing as CD4 cell count decreased.
Additional analyses. The HIV-1 infection rates were significantly higher for breast-fed infants than for formula-fed infants (
). There was a 2-fold increased odds (univariate P ! .05 OR, 2.12; 95% CI, 1.00-4.49) of HIV-1 infection with breastfeeding during the first 4 weeks and an ∼7-fold increase (uni- Of the 38 reported deaths, 18 occurred among infants who were positive for human immunodeficiency virus type 1 (HIV-1) (4 in the Zdv/3TC group and 14 in the Nvp group). e "Other" includes septicemia (1 in the Zdv/3TC group and 2 in the Nvp group), fever (1 in the Zdv/3TC group and 1 in the Nvp group), congenital heart disease (1 in the Nvp group), and intracranial hemorrhage (1 in the Zdv/3TC group).
variate OR, 7.23; 95% CI, 2.06-25.34) between weeks 4 and 8 (table 5) . Risk factors differed for intrauterine, intrapartum/early postpartum (0-4 weeks), and early postpartum (4-8 weeks) infections (table 6). The only significant factor for intrauterine infection was baseline maternal HIV-1 RNA levels 150,000 copies/ mL, leading to an ∼3-fold increase in risk (multivariate OR, 2.9; 95% CI, 1.8-4.8).
For intrapartum/early postpartum infection, which was documented by 4 weeks, risk factors included maternal HIV-1 RNA, first maternal dose !2 h before delivery, and emergency cesarean section. Although maternal dose !2 h before delivery increased the risk of infection by 3-fold (multivariate OR, 3.1; 95% CI, 1.4-7.1), an emergency cesarean section increased the risk of infection by 2.5-fold (multivariate OR, 2.5; 95% CI, 1.1-5.6). In the Nvp group, infants delivered !2 h after maternal dosing had a 6.3% HIV-1 infection rate (8/128), compared with 3.2% (12/372) for those delivered 12 h after maternal dosing. Similarly, in the Zdv/3TC group, infection rates were 3.8% (5/ 132) and 1.9% (7/379), respectively. Breast-feeding (multivariate OR, 2.2; 95% CI, 0.9-4.7;
) and prolonged rupture P p .06 of membranes (multivariate OR, 2.8, 95% CI; 0.9-7.9; P p ) also increased the risk of infection. .06
For infection documented between 4 and 8 weeks, breastfeeding was a significant factor for infection (multivariate OR, 7.9; 95% CI, 2.2-28.3), as was maternal CD4 cell count. Each 100-cell increase in maternal CD4 cell count was associated with a decrease in the risk of infection by 40% (multivariate OR, 0.6; 95% CI, 0.4-0.9).
Analyses also were performed by restricting attention to formula-fed infants. Kaplan-Meier estimates of infections rates were 5.6% and 7.1% for intrauterine infection and 6.9% and 10.6% for all infections through 8 weeks for the Zdv/3TC and Nvp groups, respectively.
DISCUSSION
In this study, an ultrashort course of Nvp and a short course of Zdv/3TC, both administered during to subjects during labor, were shown to be safe and effective in reducing the risk of intrapartum and/or early postpartum transmission of HIV-1 from mother to child. Importantly, the SAINT results have confirmed the results of HIV-1NET 012 in Uganda [4] by extending the findings across populations, regions and clades (clades A and D in Uganda and clade C in South Africa).
The World Health Organization has recommended that countries move beyond pilot programs to reduce MTCT on a wider scale [22] . The choice of effective ARV regimens rests on assessment of the advantages and shortcomings of each ARV regimen and the appropriateness for a particular population and country. This study is the first direct comparison of 2 practical regimens of proven efficacy [4, 6] . The simplicity of the regimens, which are the least demanding for antenatal clinic services, are of special interest to African countries, where up to 10% of pregnant women have no access to antenatal services and which carry the heaviest global burden of HIV-1 infection [13] . The current cost in South Africa of the Nvp regimen is approximately $3 US and that of Zdv/3TC regimen is $41 US.
The Zdv/3TC regimen was identical to that in the PETRA B group, whereas the Nvp regimen was similar to the Nvp regimen in the HIV-1NET 012 [4, 6] . In addition to the HIV-1NET 012 Nvp regimen, the SAINT regimen included a second dose of Nvp given to the mother between 24 and 48 h after delivery. The 8-week HIV-1 infection and death rate in the Zdv/3TC group of 9.3% was similar to the 11.6% of PETRA at 6 weeks, and the 12.3% for Nvp was comparable to the 12.8% of HIV-1NET 012 at 6-8 weeks. These consistent results confirm that both regimens are robust and attractive choices for developing countries. In the setting where Nvp cannot be given in the antenatal clinic or outpatient setting, the intrapartum Nvp regimen should be administered at the onset of labor in the labor ward. The recent report of the PETRA trial found that the 150% reduction in MTCT observed with a 2-drug short-term prophylactic ARV regimen in infants at 6 weeks of age was not sustained when measured as HIV-1-free survival at 18 months of age in a predominantly breast-feeding population [6] . These results are in contrast with the results of a maternal short-course Zdv regimen to prevent MTCT in a breast-feeding population in West Africa, where sustained efficacy was demonstrated at 24 months [23] . The West African study also made the important observation that efficacy was observed only among women with CD4 cell counts у500 cells/mm 3 [23] . Although attempts were made to measure both CD4 cell counts and virus loads before treatment, in several cases circumstances did not allow for this, and blood samples could only be obtained after delivery. Other limitations of the study were the lack of long-term follow-up of infants, to examine for potential sustained efficacy of both drug regimens among breast-fed infants, and the paucity of information regarding breast-feeding practices.
Estimated intrauterine transmission rates approached the 7.3% rate calculated from recent studies [24] . Although this study was designed to reduce the risk of intrapartum/early postpartum transmission, intrauterine transmission rates reported here for both the Nvp and Zdv/3TC groups confirm the need for cheaper and simpler ARVs for use during pregnancy [25] , particularly in poor countries.
The intrauterine infection rate can be used to calculate an expected infection rate for untreated formula-fed infants. Approximately one-third of infections are detectable within 72 h of birth [26] , which is our definition of intrauterine infections. On this basis, expected infection rates would be 3 times that of intrauterine rates: 21.4% for Nvp and 16.8% for Zdv/3TC. Efficacy is estimated by comparing these rates with the observed rates. Estimated efficacy in preventing intrapartum and early postpartum infections was 75.8% and 88.2%, respectively. Overall efficacy in preventing infection is estimated as 50.6% for Nvp and 58.8% for Zdv/3TC. The numbers needed to treat, that is, the number of mother and infant pairs treated to prevent 1 infant infection, are estimated as 9.3 for Nvp and 10.1 for Zdv/3TC. Both lower and higher infection rates have been observed in untreated populations; thus, potential inaccuracies of estimates must be considered.
The maternal dose !2 h before delivery increased the odds of intrapartum infection 3-fold. This important finding confirms the explanations provided by the Ugandan study (HIV-1NET 012), that the efficacy of Nvp was probably lowered since some women only received their first dose when admitted during advanced labor [4] . To avoid late dosing, we, therefore, recommend that women who are tested during the antenatal period, be given Nvp during the antenatal period and be advised to take the tablet at the first sign of labor. The protocol-specified dosage to the infant within 6 h of birth was not able to compensate for the delay or the absence of the maternal dose. Our findings further suggest that, in circumstances in which Nvp cannot be dispensed at the antenatal clinic, the intrapartum Nvp regimen may still be more efficacious in reducing intrapartum/early postpartum transmission, even when administered at the labor ward at least 2 h before delivery.
In contrast to the recent findings of the PETRA study, in which both elective and emergency cesarean sections were protective [6] , emergency cesarean sections in our study was associated with increased risk of intrapartum infection. Emergency cesarean sections are usually performed on women with prolonged labor, which is associated with prolonged rupture of membranes, numerous vaginal examinations, and delivery of the fetal head, deep in the pelvis. All these features are associated with extensive fetomaternal mixing of blood, amniotic fluid, and vaginal secretions, which, therefore, incur a higher risk for intrapartum infection. The authors of the PETRA study postulate that the emergency cesarean sections in their study were associated with a shorter duration of labor and therefore did not pose a higher risk for intrapartum transmission [6] . The high rate of emergency cesarean sections in both studies is probably due to a high cephalo-pelvic disproportion that is a common obstetric complication in the black African population in the province of KwaZulu Natal. The small gynecoid pelvis does not lend itself to assisted vaginal deliveries. The overall cesarean section rates in the nonstudy population during the same time period in KwaZulu Natal was 30%. Furthermore, most of the study sites were obstetric centers to which most high risk obstetric cases are referred for antenatal care and delivery. This trial, which incorporated both formula-and breast-fed infants, shows that breast-feeding is the most significant risk factor for the outcomes measured and significant for transmission from day 3 to 4 weeks, as well as from 4 to 8 weeks. The difference in MTCT rates (by 8 weeks) between formulafed and breast-fed infants in this study was 5.6%, which is similar to 6.3% (6 weeks) in Nairobi, but 13.6% (6-8 weeks) in the Uganda HIV-1NET 012 trial and 3.9% in the Durban, South African, feeding study [4, 21, 27] . Although, the SAINT included an additional Nvp dose to the mother, its similar efficacy to the single-dose HIVNET 012 regimen leads us to recommend the latter regimen.
This study confirms that both regimens appear to be similarly effective and to provide similar safety profiles. Although the development of transient viral resistance to Nvp has been reported in the HIV-1NET 012 [28] , selection for viral resistance is being currently investigated for Nvp, Zdv, and 3TC in the SAINT study, and data will be available in a subsequent report. The competitiveness of Zdv/3TC in developing countries is contingent on price and practical issues. Adherence to this regimen cannot always be ensured because of multiple doses after discharge from the hospital. Both regimens also are suitable for HIV-1-infected women who delay antenatal services and therefore are ineligible for other ARV regimens that include antepartum therapy.
SAINT STUDY MEMBERS
The following centers and investigators participated in the SAINT study ( 
